[Editorial introduction: from the structure and functions of the neuromuscular junction to the diseases].
The neuromuscular junction has been recognized as a site for autoimmune and genetic disorders. Myasthenia gravis (MG) is mainly caused by postsynaptic nicotinic acetylcholine receptor (AChR) IgG1 antibodies that are directed against α-subunit 67-76 and 125-147 and activate complement. Thymic abnormalities are present in the autoimmune background. A proportion of MG patients without conformation-dependent AChR antibodies assayed by the cell-based method have muscle-specific tyrosine kinase (MuSK) antibodies which are largely IgG4 and partially IgG1. MuSK is activated by Dok-7 and Lrp4 (agrin receptor) and contributes to AChR clustering at the postsynaptic membrane via various kinase cascades in collaboration with Wnt-MuSK/Frizzled-Dishevelled signaling. Rapsyn interacts with MuSK-linked chaperones to stabilize postsynaptic architecture and also contributes to AChR phosphorylation. MG-associated thymomas express antigens that trigger antibody responses which play a part in disease generation and modification. Among these, ryanodine receptor-1 (RyR1; acts on sarcoplasmic Ca2+ release) antibodies cause muscle contractile weakness. Transient receptor potential canonical-3 (TRPC3) antibodies are also detected in thymoma-associated MG patients; they may participate in muscle contractile weakness because TRPC3 acts on RyR1, and may also impair the refill of sarcoplasmic Ca2+ stores since TRPCs contribute to the receptor-operated Ca2+ influx via the phospholipase C (PLC)-diacylglycerol (DAG) pathway in cooperation with the store-operated, STIM1/Orai1-mediated Ca2+ influx and TRPCs-Homerl-IP3R interaction. Lambert-Eaton myasthenic syndrome (LEMS) is caused by reduced ACh quantal release that occurs mainly because of presynaptic P/Q-type voltage-gated Ca2+ channel (VGCC) antibodies. Physicians should be vigilant for LEMS because it may predict an underlying malignancy, particularly small-cell lung carcinoma; SOX-1 antibodies are usually present in these patients and are absent in those who do not have caucer. Some patients with LEMS have antibodies against synaptotagmin-1, which associates with SNARE complex and functions as Ca2+ sensor for exocytosis. The stimulation of the M1-type presynaptic muscarinic AChR (mAChR)(G-proterin-coupled receptor) can compensate for the deficiency of Ca2+-mediated ACh quantal release via the PLC/DAG-mediated mechanism; This acts in a manner similar to the BDNF/NT4-TrkB interaction. The detection of M1 mAChR antibodies in LEMS suggests an impaired compensatory mechanism and corresponds, at least in part, to autonomic symptoms. Congenital myasthenic syndromes are classified into presynaptic, synaptic basal lamina and postsynaptic defects.